The purpose of this paper is to assess the impact of earmarking on central government environment protection expenditure. Since central government spending for the environment relies on earmarked revenues, which is not the case of the local government, it is expected that central government expenditure is to a lesser degree affected by macroeconomic developments. The analysis indicates that this is the case because correlation between GDP change and the change in central government expenditure for environment protection is smaller than that of the local government. It is also found that increasing revenues from earmarked environmental charges have contributed to growing expenditure. However, the analysis also suggests that the main driver of this growth is the expansion is EU funds. Reliance on EU expenditure was further reinforced by changes in earmarking rules in 2008-2009. 
Introduction
In Estonia, there is a direct link between central government funding of environment protection and tax revenues from environmental charges which are earmarked for financing environmental expenditure. Kralik et al. (2012) argue that earmarking environmental tax revenue is more common in Eastern European countries than in Western countries. One reason they bring out is that in a low income setting, earmarking acts as a commitment mechanism to environmental protection expenditure. This is in line with the reasoning of e.g. Brett and Keen (2000) who suggest that earmarking environmental taxes for environment protection purposes prevents politicians from deviating from the original policy proposals.
In a recent article about Estonia Ehrlich and Pädam (2010) found that during the economic crisis, local government spending on environment protection fell, while central government environment protection expenditure increased. This unexpected finding was based on expenditure statistics for the time period 1995-2008 and preliminary budget data concerning 2009. In light of the major budget cuts made by the Estonian Government in 2008 and in 2009, the growth in environmental expenditure was even more surprising. The finding indicates that earmarking has allowed a relative independence of environment protection expenditures from macroeconomic developments. The authors discuss two possible reasons to the increase in central government expenditure to the environment. The first explanation suggests that the ecological tax reform, which increased public revenues from environmental charges earmarked for environmental purposes, expanded environmental expenditure. The second reason is that by accession to the EU, additional funding became available for environment protection in the budget period [2007] [2008] [2009] [2010] [2011] [2012] [2013] . However, the authors point out that data were not available for quantifying the impact from these two sources. More recent reviews have shown that public expenditures on environment protection increased until 2008 and decreased after that (Kralik et al. 2012 and Environmental Indicators 2013).
The main aim of this paper is to assess the impact of earmarking on central government environment protection expenditure. Since central government expenditure for environment protection relies on earmarked tax revenues while local expenditure does not, it is expected that local government expenditure is more sensitive to macroeconomic developments than central government expenditure. It is also important to make a distinction between the impact on central government expenditure from earmarking, on the one hand, and from the impact of increasing EU funding, on the other hand.
In the next section, we present the developments of central government environmental expenditure during the time period 1995−2011. Special attention is devoted to two periods of economic crisis: 1998−1999 and 2008−2009, as well as to the correlation between the development of GDP and that of central and local government expenditure on environment protection. In order to examine the flow of income from earmarking, the third section describes the framework of national funding of environmental policy in Estonia and presents data on earmarked revenue. Depending on data gaps, the time series is only available for the time period 2005-2011. In section four, we turn to international funding and EU-funding in particular. After that, the fifth section assesses the impact from the two main sources of funding on central government expenditure on environment protection. We carry out the assessment by comparing central government expenditure to the payments of the Environmental Investment Centre (EIC). In the last section we discuss the results and present conclusions. In the appendix of the paper we describe environmental expenditure data.
The paper contributes by adding to the limited academic research devoted to public environmental expenditure. Since environment protection funding to a large degree is a public sector responsibility this field deserves more research. The gap in academic literature was pointed out by Vincent and his co-authors in 2002 (Vincent et al. 2002) . Apart from a small number of recently conducted academic research (Wang 2011 , Lopez et al. 2011 , Ehrlich and Pädam 2010 ), Vincent's observation still seems to hold ten years later. Rather than academic research, public expenditure for environment protection has found more attention in reviews carried out by the World Bank or by national authorities. The Public Environmental Expenditure Reviews or PEERs of the World Bank have had a wide variety of purposes including measuring the impacts of a financial crisis, preparing a ministry for budget cuts, tracking funds, and determining future resource requirements (Swanson and Lundethors, 2003) . The thorough study produced by Kralik et al. (2012) on Estonia's environmental charges, commissioned by the Ministry of Environment Protection, is an important source in light of the purpose of this paper.
Central Government expenditure on environment protection
In In order to get a better understanding of how economic shocks, including recent economic crisis have affected Estonia's expenditure on environment protection Table 1 
National Framework of Financing Environment Protection
Estonia introduced environmental charges in early 1990s. The environmental charges were earmarked from the beginning, and apart from the polluter pays principle, their purpose was to finance environmental policy rather than to earn budget income. As Zylicz (1999) points out this practice of earmarking taxes for environment protection was adopted by most former centrally planned economies. In Estonia, there are two different types of environmental charges: the natural resource charge and the pollution charge. The pollution charge is levied on emissions of pollutants into the ambient air, water bodies, groundwater or soil, and on waste disposal. The natural resource charge in turn is divided into: mineral resources extraction charge, water abstraction charge, fishing charge and hunting charge and until 2008 the forest stand cutting charge. The forest stand cutting charge was replaced in 2009 by forest revenue consisting of a profit share of the State forest management centre (Kralik et al. 2012 ).
Environmental charge rates were initially set very low, considering the ability to pay of the population and for promotion of economic development (Keskkonnaülevaade 2009 ). With growing income levels more attention has been paid to environmental protection. Already in 1996, the pollution charges rates were annually increased by 20 per cent and the natural resource charges by 5-10 per cent. In 2005, the Government decided to introduce an ecological tax reform. The key principle of an ecological tax reform concept is to increase the use of environmental taxes and reduce the burden on employment related taxes (income or social taxes). One of the aims of the Estonian ecological tax reform is also that the overall tax burden (ratio to GDP) would not increase. Earmarked environmental charges paid into the state budget are used according to the "Environmental Charges Act" (RT I 2005, 67, 512) through the Environmental Investment Centre (EIC). The environmental programme of the EIC is the main national measure for financing environment protection. The fields supported by the grants of the EIC programme include water management, waste management, nature conservation, forestry, fishery and environmental awareness. 4 Environmental charges have been an important source for financing the renovation of sewage disposal plants, investments into pollution abatement equipment and environmentally adapted waste disposal sites.
As the European Union has established strict fixed-term requirements for the quality of drinking water, purification equipment and sewage systems, most of the proceeds from environmental charges have been used for bringing the water supply into conformity with the requirements. Significant contributions have been made also into fulfilling the requirements established for waste treatment and disposal (Keskkonnaülevaade 2009 ). In total, about euro 350 million has been paid out under the national environmental programme during 2000-2012, which is on average about 27 million per year. Figure 1 . While central government expenditure totalled euro 68.3 million in 2011 grant payments were euro 33.9 million, which is about half of central government expenditure. 5 The remaining part of expenditures is mainly financed by European Funds.
International funding
There is no comprehensive data set covering foreign aid payments to environment protection in Estonia. 
Impact from different sources on environmental expenditure
Based on the data presented in the previous sections, it is possible to make an attempt to quantify the impact on public expenditure on environment protection from earmarking on the one hand and from EU funds on the other hand. The prerequisite is that there is a link between the funds paid out by the EIC and central government expenditure on environment protection. Such link exists between EIC grants and central government expenditure. However, there is one difference in definitions. While EIC expenditures include drinking water management, this field is not covered by government expenditure on environment protection. In order to get an overview of expenditure data, Table 4 shows central government expenditure on environment protection plus central government expenditure on drinking water and EIC data on total grant expenditure and total expenditure of intermediation of EU funds. Unfortunately, the time series is too short to allow for meaningful regression analyses. shows an increase both in central government expenditure on environment protection and in both kinds of EIC expenditure. Expenditure from national funds grew by euro 13 million and from EU funds by euro 22 million. This indicates that the increase in EU funding was more important during the first year of the economic crisis than the impact from the ecological tax reform. Overall, the impact from EU funding seems to be a more important driver of central government expenditure on environment protection and drinking water than national funds. In total, during the time period 2005-2011, EIC programme grants, which originate from earmarked revenue, have contributed by about 37 per cent of central government expenditure on environment protection and drinking water supply, while EU fund contribution has made up a significantly larger share.
In 2009 the contribution from national funds decreased. As shown previously, this year earmarked charge revenue was not necessarily due to lower levels of resource extraction or pollution levels. Instead earmarked revenue from environmental charges decreased because earmarking rules were changed. It is possible that this change was an indirect impact of the crisis. Since proceeds from income taxes decreased when unemployment started to grow in 2008, there was a loss in general purpose revenue in the state budget, which necessitated a search for alternative sources of revenue.
The spending of EIC grants decreased further in 2010. This happened in spite of the growth in EU fund payments. In 2011 both national and EU fund expenditure increased. Again the increase of EU fund payments was significantly larger than that of national funds. While EIC expenditure increased, central government expenditure on environment protection fell. There is no readily available explanation for this deviation. One possibility though, is that periodicity in accounts differs between these two expenditures. The main aim of this paper has been to assess the impact of earmarking on expenditure for environment protection purposes. The analysis of data for the time period 2005-2011 shows that earmarked charges have covered about 37 per cent of central government expenditure on environment protection and drinking water supply. At the same time, the analysis of data suggests that increased access to EU funds has been the main driver of the growth in environment protection expenditure of the central government.
Conclusions
One hypothesis was that earmarking reduces the sensitivity of environmental expenditure to macroeconomic developments. Since central government expenditure on environment protection is partly based on earmarking while local government expenditure is not, correlations between the development of GDP and environmental expenditures were calculated in order to test this hypothesis. The results suggest that for the time period 1996-2011 central government expenditure has been less sensitive to macroeconomic developments than that of local government expenditure on environment protection. The lower sensitivity to macroeconomic developments could imply that earmarking has potential to provide a stable base for financing environment protection expenditure. However, the case of Estonia further suggests that earmarking is not a sufficient condition. There are two reasons for this conclusion. One is that the increase in environmental expenditure during the time period 2006-2008 was to a greater degree influenced by increasing EU funding than due to higher environmental charges. The second reason is that earmarking rules were changed in 2008-2009, most probably as a result of the economic crisis.
Although increasing revenues from earmarked environmental charges have contributed to growing expenditure, it is the greater availability of EU funds that has been the main driver of the expansion of central government expenditure on environment protection. In some sense earmarking has been substituted by EU funding as a source of spending for environment protection.
Appendix. Data on Public Environmental Expenditure
Statistics Estonia produces data on general government revenues and expenditures. The data set is available for the time period 1995−2011 (www.stat.ee) and is classified according to the United Nations Classification of the Functions of Government (COFOG) 6 . One of these government functions is environmental protection and covers activities that reduce negative externalities. The definition of environmental protection set by OECD and Eurostat includes "activities aimed directly at the prevention, reduction and elimination of pollution or any other degradation of the environment resulting from the production processes or from the use of goods and services expenditure on waste management, waste water treatment, pollution control, protection of biodiversity and landscapes, and other environmental protection activities" (Swanson and Lundethors, 2003) . Environmental protection is broken down into six sub-categories:
• 
